Inhibition of EGFR phosphorylation in a panel of human breast cancer cells correlates with synergistic interactions between gefitinib and 5'-DFUR, the bioactive metabolite of Xeloda.
Capecitabine (Xeloda) is a prodrug of 5-FU used in the clinical management of advanced breast cancer. It is metabolized first in the liver by carboxylesterases to generate 5'-deoxy-5-flurocytidine ribose (5'-DFCR), which is subsequently converted to 5'-deoxy-5-fluorouridine ribose (5'-DFUR) by cytidine deaminase in tumour and normal tissues. The conversion of 5'-DFUR to the cytotoxic 5-FU, occurs primarily in the tumour and is catalyzed by thymidine phosphorylase (TP). Prior work in head and neck cancer showed that cell treatment with an inhibitor of the epidermal growth receptor (EGFR) gefitinib led to an increase in TP expression and sensitized them to 5'-DFUR. This work seeks to investigate the factors influencing the potency of gefitinib + 5'-DFUR combination. Here, we studied these factors in a panel of six human breast cancer cell lines, with varied levels of sensitivity to gefitinib. Our results first confirmed that 5'-DFUR potency linearly correlates with TP basal levels in the panel of cell lines. In contrast, the strength of the synergistic effect of the gefitinib + 5'-DFUR combination, as measured by their combination indices (CI) correlates with pEGFR percent inhibition and with the modulation of TP expression by gefitinib (as quantitated by TP fold change) rather than TP basal levels. The results, in toto, suggest that the extent of modulation of TP by gefitinib may be used as a predictor of tumour sensitivity to gefitinib + capecitabine/5'-DFUR combinations.